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DETAILED ACTION 

The amendment to the claims filed 6/8/2009 has been entered. Claims 1-7 
remain pending. 

Claim Objections 

1 . Claims 1 , 2 are objected to because of the following informalities: 

2. In claim 1 , line 4 and claim 2, line 4 the phrase "the control being made by 
operating a controller having a filter unit by using a feedforward control program" should 
be changed to "the control being made by operating a controller having a filter unit using 
a feedforward control program" or "the control being made by operating a controller 
having a filter unit containing a feedforward control program" or a similar correction. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-4, 7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. The term "changing their values little by little" in claims 1-4, 7 is a relative term 
which renders the claim indefinite. The term "little by little" is not defined by the claim, 
the specification does not provide a standard for ascertaining the requisite degree, and 
one of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Habisohn (US 6102221) in view of Feddema et al. (US 57851 91) and Bose (N. K. Bose, 
Digital Filters Theory and Applications. Malabar, Florida: Krieger Publishing Company, 
1993.). 

3. Regarding claim 1, Habisohn teaches a method for controlling a crane drive unit 
so as to suppress sway of a load suspended by a rope of a crane, which sway occurs 
when the load has been transported from a first position to a second position (see 
Habisohn column 3, lines 29-32), the control being made by operating a controller 
having a filter unit by using a feedforward control program (see Habisohn figure 2, 
Motor Controller 26 containing Damping Filter 40 and column 3, lines 13-28), 
comprising: removing a component near a resonance frequency by the filter unit from a 
transportation command for the load (see Habisohn column 5, line 66 thru column 6, 
line 5 and column 10, lines 6-27), in which command a maximum value among at 
least one of a transportation speed, transportation acceleration, and transportation jerk 
Is limited (see Habisohn column 21, lines 39-54), under the resonance frequency 
sequentially computed from a rope length that is a distance from the center of rotation of 
the sway of the rope to the center of gravity of the load (see Habisohn column 7, lines 
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34-44; column 10, lines 6-27; column 13, lines 46-54) and under parameters that 
relate to a control unit of the crane drive unit and that are previously computed so as not 
to exceed a performance of the crane drive unit (see Habisohn column 5, line 66 thru 
column 6, line 5; column 10, lines 6-27; column 21, lines 39-54); and inputting the 
transportation command from which the component near the resonance frequency is 
removed into the crane drive unit, thereby controlling the crane drive unit so that the 
load does not greatly sway when the load is transported from the first position to the 
second position (see Habisohn column 5, lines 37-49). 

4. However, Habisohn does not teach where, based on expression (1 ) or (2), the 
component near the resonance frequency is removed by using parameters ai(f) and 
bj(f), which are determined by computing them in a simulation in which a model 
expressing the characteristics of the crane is used, while changing their values little by 
little, and which values are stored. 
Expression (1 ) 

m = Kif)m + h {f)x{t - 1) + 6, {f)x{t - 2) + • • ♦ - g, {f)y{t - 1) - a, {f)y{t - 2) - • • • 
;=o (=1 

where ai(f) and bj(f) are parameters mediated by the resonance frequency f sequentially 
computed for the varying length of the rope, and 
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Expression (2) 




Mf)sUb,(f)s' + b,if)s' + ' ' ' 

a,{f)S' + a,if}S'+a,{f)S' + ' ' ' 



where expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2), and S is a Laplacian operator. 

5. Feddema teaches a method for controlling a crane (see Feddema Abstract) 
where, based on expression (1), (see Feddema column 16, equation 12 and lines 16- 
21), a component near a resonant frequency is removed using parameters that are 
determined by computing them in a simulation in which a model expressing the 
characteristics of the crane is used (see Feddema figure 4; column 9, lines 27-43; 
column 11, lines 8-27; equation 12 and column 16, lines 16-57) while changing the 
values little by little, and which values are stored (see Feddema column 11, lines 8- 
27), where the parameters in expression (1) are mediated by the resonance frequency 
sequentially computed for the varying length of the rope (see Feddema column 11, 
lines 8-27) and where expression (1) is obtained by carrying out a Z-transformation to 
the transfer function of the filter shown in expression (2) and S is a Laplacian operator 
(expression 2 is the transfer function of an Nth-order, linear and time invariant 
filter which has the filter output characteristic of equation 12 in Feddema). 

6. It would be obvious to one skilled in the art to modify the method in Habisohn 
with the filtering steps in Feddema because an infinite impulse response (MR) filtering 
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scheme, such as the one in Feddema, requires less hardware and can perform a 
filtering task with greater speed than other types of filters (see Bose page 159). 
7. Regarding claim 2, Habisohn teaches a system for controlling a crane drive unit 
so as to suppress sway of a load suspended by a rope of a crane, which sway occurs 
when the load has been transported from a first position to a second position (see 
Habisohn figure 2, motor controller 26 and column 5, lines 18-24), the control being 
made by operating a controller having a filter unit by using a feedforward control 
program (see Habisohn figure 2, Motor Controller 26 containing Damping Filter 40 
and column 3, lines 13-28), comprising: a rope length detection unit for detecting a 
rope length that is a distance from the center of rotation of the sway of the rope to the 
centerof gravity of the load (see Habisohn figure 1, Rope Length Sensor 45 and 
column 5, lines 50-52); a resonance frequency computing unit for computing a 
resonance frequency of the rope having said rope length (see Habisohn column 5, 
lines 44-46; column 7, lines 34-44; column 13, lines 46-54); a transportation 
command transmitting unit for transmitting a transportation command for the load given 
by a transportation command applicator (see Habisohn figure 1, Motion Selector 34 
and column 5, lines 33-34); a parameter computing unit for previously computing 
parameters for a control unit of the crane drive unit so that the parameters do not 
exceed a performance of the crane drive unit (see Habisohn column 21, lines 39-54); 
a parameter storing unit for receiving and storing the parameters from the parameter 
computing unit (see Habisohn column 21, lines 39-54); a maximum value limiting unit 
for limiting a maximum value among at least one of a transportation speed, 
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transportation acceleration, and transportation jerk in the transportation command for 
the load from the transportation command transmitting unit under the parameters from 
the parameter storing unit (see Habisohn column 21, lines 39-54); and a filter unit for 
receiving the resonance frequency from the resonance frequency calculating unit, the 
filter unit removing a component near the resonance frequency from the transportation 
command in which the maximum value is limited by the maximum value limiting unit 
(see Habisohn column 5, lines 44-46; column 7, lines 34-44; column 13, lines 46- 
54; column 21, lines 39-54), under the parameters from the parameter storing unit, the 
filter unit inputting in the crane drive unit the transportation command from which the 
component near the resonance frequency is removed (see Habisohn column 5, lines 
37-49), 

8. However, Habisohn does not teach where based on expression (1) or (2), the 
component near the resonance frequency is removed by using parameters ai(f) and 
bj(f), which are determined by computing them in a simulation in which a model 
expressing the characteristics of the crane is used, while changing their values little by 
little, and which values are stored, 
ExpressiQn fi) 

yit) = K{f)x(t)^b,(,f)x{t-\)+b,{f)x(t-2)^' ' »-fl,(/);;(?- l)-a,(/)K^-2)-- • • 

y(0 = Ibj ifXt - j) - £ a, if)yit - i) 

where ai(f) and bj(f) are parameters mediated by the resonance frequency f sequentially 
computed for the varying length of the rope, and 
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Expression (2) 




Mf)sUb,(f)s' + b,if)s' + ' ' ' 

a,{f)S' + a,if}S'+a,{f)S' + ' ' ' 



where expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2), and S is a Laplacian operator. 

9. Feddema teaches a system for controlling a crane (see Feddema Abstract; 
figure 1; column 8, lines 19-46) where, based on expression (1), (see Feddema 
column 16, equation 12 and lines 16-21), a component near a resonant frequency is 
removed using parameters that are determined by computing them in a simulation in 
which a model expressing the characteristics of the crane is used (see Feddema 
figures 1A and 4; column 9, lines 27-43; column 11, lines 8-27; equation 12 and 
column 16, lines 16-57) while changing the values little by little, and which values are 
stored (see Feddema column 11, lines 8-27), where the parameters in expression (1) 
are mediated by the resonance frequency sequentially computed for the varying length 
of the rope (see Feddema column 11, lines 8-27) and where expression (1) is 
obtained by carrying out a Z-transformation to the transfer function of the filter shown in 
expression (2) and S is a Laplacian operator (expression 2 is the transfer function of 
an Nth-order, linear and time invariant filter which has the filter output 
characteristic of equation 12 in Feddema). 

1 0. It would be obvious to one skilled in the art to modify the method in Habisohn 
with the filtering steps in Feddema because an infinite impulse response (MR) filtering 
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scheme, such as the one in Feddema, requires less hardware and can perform a 
filtering task with greater speed than other types of filters (see Bose page 159). 
1 1 . Regarding claim 3, Habisohn teaches a medium in which a feedforward control 
program is stored (see Habisohn column 5, lines 53-58), the feedforward control 
program controlling a crane drive unit by a controller having a filter unit so as to 
suppress sway of a load suspended by a rope of a crane, which sway occurs when the 
load has been transported from a first position to a second position (see Habisohn 
column 3, lines 29-32. See also Habisohn figure 2, motor controller 26 containing 
filter unit 40 and column 5, lines 18-24), the feedforward control program being 
programmed to cause the filter unit of the controller to remove a component near a 
resonance frequency from a transportation command for the load (see Habisohn 
column 5, lines 44-46; column 7, lines 34-44; column 13, lines 46-54), in which 
command a maximum value among at least one of a transportation speed, 
transportation acceleration, and transportation jerk is limited (see Habisohn column 
21, lines 39-54), under the resonance frequency sequentially computed from a rope 
length that is a distance from the center of rotation of the sway of the rope to the center 
of gravity of the load (see Habisohn column 7, lines 34-44; column 10, lines 6-27; 
column 13, lines 46-54) and under parameters for a control unit of the crane drive unit, 
which parameters are previously computed so as not to exceed a performance of the 
crane drive unit (see Habisohn column 5, line 66 thru column 6, line 5; column 10, 
lines 6-27; column 21, lines 39-54), the feedforward control program being also 
programmed to cause the filter unit to input the transportation command from which the 
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component near the resonance frequency is removed in the crane drive unit (see 
Habisohn column 5, lines 37-49). 

12. However, Habisohn does not teach where based on expression (1) or (2), the 
component near the resonance frequency is removed by using parameters ai(f) and 
bj(f), which are determined by computing them in a simulation in which a model 
expressing the characteristics of the crane is used, while changing their values little by 
little, and which values are stored. 

Expression f i ) 

ym=h(nm + Wm--i)+hif)x{t-2:)+' - »-a,(/)j;(^-i)-a^(/)j;(f^2)-- ♦ ■ 
M m 

where ai(f) and bj(f) are parameters mediated by the resonance frequency f sequentially 
computed for the varying length of the rope, and 
Expression (2) 

rtm ^ Mf)S'^b,(f)S' + b,if)S' + ' ' - S^^^-^^^' 

where expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2), and S is a Laplacian operator. 

1 3. Feddema teaches a medium in which a feed forward control program for 
controlling a crane is stored (see Feddema Abstract. See also figure 1 and column 
8, lines 19-46 where the filter may be implemented in a digital signal processor 
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and column 10, lines 61-64) where, based on expression (1), (see Feddema column 
16, equation 12 and lines 16-21), a component near a resonant frequency is removed 
using parameters that are determined by computing them in a simulation in which a 
model expressing the characteristics of the crane is used (see Feddema figure 4; 
column 9, lines 27-43; column 11, lines 8-27; equation 12 and column 16, lines 16- 
57) while changing the values little by little, and which values are stored (see Feddema 
column 11, lines 8-27), where the parameters in expression (1) are mediated by the 
resonance frequency sequentially computed for the varying length of the rope (see 
Feddema column 11, lines 8-27) and where expression (1) is obtained by carrying out 
a Z-transformation to the transfer function of the filter shown in expression (2) and S is a 
Laplacian operator (expression 2 is the transfer function of an Nth-order, linear and 
time invariant filter which has the filter output characteristic of equation 12 in 
Feddema). 

14. It would be obvious to one skilled in the art to modify the method in Habisohn 
with the filtering steps in Feddema because an infinite impulse response (IIR) filtering 
scheme, such as the one in Feddema, requires less hardware and can perform a 
filtering task with greater speed than other types of filters (see Bose page 159). 

15. Claims 4-7 are rejected under 35 USC 103(a) as being unpatentable over 
Robinett et al. (US 6442439 B1 ) in view of (N. K. Bose, Digital Filters Theory and 
Applications. Malabar, Florida: Krieger Publishing Company, 1993.). 

1 6. Regarding claim 4, Robinett teaches a crane having a turning motor for turning 
a crane boom, a turning motor control unit for controlling a speed and a direction of 
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rotation of the turning motor, a rolling-up motor for rolling a rope of the crane up and 
down, and a rolling-up motor control unit for controlling a speed and a direction of 
rotation of the rolling-up motor (see Robinett figures 1 and 2 and column 4, lines 15- 
22 and lines 57-67 where an operator of a crane controls: (1) slew velocity, (2) luff 
angle velocity, and (3) hoist velocity. See also column 5, lines 11-17 where the 
filtered operator commands are output to the respective servo controllers for 
slew, luff and hoist), further comprising: a rope length detection unit for detecting a 
present length of a rope of the crane (Robinett does not explicitly disclose a rope 
length detection unit for detecting a present length of the rope. However, it is 
inherent that the system in Robinett contains a rope length detection unit 
because the filters for slew velocity and luff velocity are dependent upon the 
hoist line length (see Robinett column 6, line 66 thru column 7, line 13 and claims 
6, 7)); and a controller electrically coupled to both the turning motor control unit and the 
rolling-up motor control unit (see Robinett column 7, lines 14-17), the controller 
outputting to the turning motor control unit a signal transformed from a signal of the rope 
length by a feedforward control to drive the turning motor based on the transformed 
signal from which the component near the resonance frequency is removed so as to 
suppress sway of a load suspended from the rope at a moment when the load has been 
transported from a first position to a second position (see Robinett column 4, lines 23- 
55 and column 6, lines 52-65. See also column 7, lines 14-17 and figure 2; column 
6, line 66 thru column 7, line 13 and claims 1, 6, 7. Although Robinett shows 
feedback in figure 2, it should be understood that the filter 22 in Robinett uses 
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feedforward control and does not depend on the feedback, as shown in the above 
citations). 

1 7. However, while Robinett teaches where a component near the resonant 
frequency is removed by computing parameters in a simulation in which a model 
expressing the characteristics of the crane is used (see Robinett column 5, line 20 
thru column 6, line 17), it does not teach where based on expression (1 ) or (2), the 
component near the resonance frequency is removed by using parameters ai(f) and 
bj(f), which are determined by computing them in a simulation in which a model 
expressing the characteristics of the crane is used, while changing their values little by 
little, and which values are stored. 
Expression (1) 

where ai(f) and bj(f) are parameters mediated by the resonance frequency f sequentially 
computed for the varying length of the rope, and 
Expression (2) 

ns)_ b,{f)s'^b,{f)s' + h,(f)sU' ♦ ' S^^^^^*^' 



S«,(/)5'' 



where expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2), and S is a Laplacian operator. 
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18. Bose teaches where an infinite impulse response (MR) filter may have an output 
as shown in expression (1) of the current application (see Bose page 159). It is well 
known that expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2) where S is a Laplacian operator 
(expression 2 is the transfer function of an Nth-order, linear and time invariant 
filter which has the filter output characteristic of the infinite impulse response 
filter in Bose). 

1 9. It would be obvious to one skilled in the art to use an IIR filter, as taught in Bose, 
in the system in Robinett because an IIR filter requires less hardware and can perform a 
filtering task with greater speed than other types of filters (see Bose page 159). 

20. Regarding claim 5, Robinett, as modified by Bose in claim 4, teaches where the 
crane, further comprises a boom-hoisting motor for hoisting the crane boom and a 
boom-hoisting motor control unit for controlling a speed and a direction of rotation of the 
boom-hoisting motor, wherein the boom-hoisting motor control unit is electrically 
coupled to the controller (see the rejection of claim 4 above regarding the control of 
the luff velocity), and the controller further outputs to the boom-hoisting motor control 
unit the signal transformed from the signal of the rope length by the feedforward control 
so as to suppress the sway of the load suspended from the rope at the moment when 
the load has been transported from the first position to the second position (see the 
rejection of claim 4 above regarding operation of the filters in the system in 
Robinett, which contains a filter for luff velocity). 
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21 . Regarding claim 6, Robinett, as modified by Bose in claim 4, teaches where the 
controller is attachable to an existing crane (see Robinett column 3, lines 13-24). 

22. Regarding claim 7, Robinett teaches a controller for a crane attachable to an 
existing crane (see Robinett column 3, lines 13-24) that includes a turning motor for 
turning a boom of the crane, a boom-hoisting motor for hoisting the boom, a turning 
motor control unit for controlling a speed and a direction of rotation of the turning motor, 
and a boom-hoisting motor control unit for controlling a speed and a direction of rotation 
of the boom-hoisting motor (see Robinett figures 1 and 2 and column 4, lines 15-22 
and lines 57-67 where an operator of a crane controls: (1) slew velocity, (2) luff 
angle velocity, and (3) hoist velocity. See also column 5, lines 11-17 where the 
filtered operator commands are output to the respective servo controllers for 
slew, luff and hoist), wherein only a signal of a rope length of the crane is inputable to 
the controller, and wherein the controller outputs a signal transformed from the signal of 
the rope length by a feedforward control to drive the turning motor and the boom- 
hoisting motor based on the transformed signal from which the component near the 
resonance frequency is removed, so as to suppress sway of a load suspended from a 
rope of the crane at a moment when the load has been transported from a first position 
to a second position under a condition that there is no disturbance (see Robinett 
column 4, lines 23-55 and column 6, lines 52-65. See also column 7, lines 14-17 
and figure 2; column 6, line 66 thru column 7, line 13 and claims 1, 6, 7 where the 
filtering is dependent on the rope length L2. Although Robinett shows feedback 
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in figure 2, it should be understood that the filtering in Robinett uses feedforward 
control and does not depend on the feedback, as shown in the above citations), 

23. However, while Robinett teaches where a component near the resonant 
frequency is removed by computing parameters in a simulation in which a model 
expressing the characteristics of the crane is used (see Robinett column 5, line 20 
thru column 6, line 17), it does not teach where, based on expression (1 ) or (2), the 
component near the resonance frequency is removed by using parameters ai(f) and 
bj(f), which are determined by computing them in a simulation in which a model 
expressing the characteristics of the crane is used, while changing their values little by 
little, and which values are stored. 
Expression (1) 

where ai(f) and bj(f) are parameters mediated by the resonance frequency f sequentially 
computed for the varying length of the rope, and 
Expression (2) 

ns)_ b,{f)s'^b,{f)s' + h,(f)sU' ♦ ' S^^^^^*^' 



S«,(/)5'' 



where expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2), and S is a Laplacian operator. 
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24. Bose teaches where an infinite impulse response (MR) filter may have an output 
as shown in expression (1) of the current application (see Bose page 159). It is well 
known that expression (1 ) is obtained by carrying out a Z-transformation to the transfer 
function of the filter shown in expression (2) where S is a Laplacian operator 
(expression 2 is the transfer function of an Nth-order, linear and time invariant 
filter which has the filter output characteristic of the infinite impulse response 
filter in Bose). 

25. It would be obvious to one skilled in the art to use an MR filter, as taught in Bose, 
in the system in Robinett because an MR filter requires less hardware and can perform a 
filtering task with greater speed than other types of filters (see Bose page 159). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this or any earlier communication from the examiner 
should be directed to Examiner Peter Nolan, whose telephone number is 571-270-7016. 
The examiner can normally be reached Monday-Friday from 7:30 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black, can be reached at 571-272-6956. The fax number for the 
organization to which this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 

/Peter D Nolan/ 
Examiner, Art Unit 3661 
8/20/2009 

/Thomas G. Black/ 

Supervisory Patent Examiner, Art Unit 3661 



